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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the chemical 
stability of electrolyte, and to improve the battery 
characteristic by using the non-aqueous solvent, which 
does not have an ignition point nor a firing point and which 
is formed of single or plural mixture liquid phase 
composition selected in the liquid having the specified 
boiling point and firing point. 

SOLUTION: A positive electrode lead terminal 3 made of 
aluminium and a negative electrode lead terminal 4 made 
of nickel are connected to a positive electrode 1 and a 
negative electrode 2 so as to collect electricity. The 
positive electrode 1 and the negative electrode 2 are 
laminated each other with a separator 5 of micro porous 
film made of polypropylene and provided between each 
electrode, and wound multiple times so as to form a spiral 
electrode body. This electrode body is housed in a battery 
container 6, which is made of iron and which is plated with 
nickel, and the negative electrode lead terminal 4 is 
connected to an inner bottom part of the battery 

container 6 by spot welding, and the positive electrode lead terminal 3 is connected to a battery 
sealing plate 7. As the non-aqueous solvent, 2-acetylbutyrolactone is used, and LiPF6 is 
dissolved at 1mol/l in the solution, in which ethylenecarbonate is added at 40weight%, so as to 
obtain the organic electrolyte. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translat d by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the negative electrode which consists of the carbon material which ****(ed) the metal 
which forms the carbon material which can occlusion emit a lithium metal or a lithium or a lithium, 
and an alloy, the positive electrode which consists of the transition-metals multiple oxide of a 
lithium, and a separator — and In the lithium rechargeable battery constituted by the organic 
electrolytic solution which consists of lithium salt and a non-aqueous solvent The lithium 
rechargeable battery to which the aforementioned non-aqueous solvent does not have the ignition 
point and the flash point, and the boiling point is characterized by being the single liquid with which 
the liquid or the flash point, and the boiling point of 100 degrees C or more are chosen from liquids 
100 degrees C or more, or 2-5 kinds of mixed liquor constituents. 

[Claim 2] It sets to the lithium rechargeable battery constituted by the organic electrolytic solution 
which consists of the negative electrode which consists of the carbon material which ****(ed) the 
metal which forms the carbon material which can occlusion emit a lithium metal or a lithium or a 
lithium, and an alloy, the positive electrode which consists of the transition-metals multiple oxide 
of a lithium, a separator, and lithium salt and a non-aqueous solvent, and at least one of the 
aforementioned non-aqueous solvents is 3.5. Lithium rechargeable battery characterized by having 
the dipole moment acquired from the theoretical-chemistry calculation more than a debye. 
[Claim 3] The lithium rechargeable battery characterized by constituting the organic electrolytic 
solution with a noncombustible or the fire-resistant matter in the lithium rechargeable battery 
constituted by the organic electrolytic solution which consists of the negative electrode which 
consists of the carbon material which ****(ed) the metal which forms the carbon material which 
can occlusion emit a lithium metal or a lithium, a lithium, and an alloy, the positive electrode which 
consists of the transition-metals multiple oxide of a lithium, a separator, and lithium salt and a 
non-aqueous solvent. 

[Claim 4] Single or the lithium rechargeable battery characterized by being two to five sorts of 
mixed liquor constituents as which the boiling point was chosen as out of the liquid 1 00 degrees C 
or more, and the flash point and the boiling point were chosen for the non-aqueous solvent which 
constitutes the organic electrolytic solution in a claim 3 out of the liquid 100 degrees C or more 
without the ignition point and the flash point. 

[Claim 5] claims 3 and 4 — setting — the organic electrolytic solution — ordinary temperature — 
solid incombustibility or the ignition point — not having — and the flash point — one to three of 
an organic compound 100 degrees C or more sorts — a subconstituent — carrying out — 10 to 
50 percentage-by-weight **** — the lithium rechargeable battery characterized by things 
[Claim 6] The lithium rechargeable battery to which the lithium salt which constitutes the organic 
electrolytic solution is characterized by pyrolysis temperature being a lithium compound 100 
degrees C or more without the ignition point and the flash point in a claim 3. 
[Claim 7] At least one compound is 3.5 among the non-aqueous solvent which constitutes the 
organic electrolytic solution in claims 3 and 4, or a subconstituent. Lithium r chargeable battery 
characterized by having the dipole moment acquired from the th oretical-ch mistry calculation 
more than a debye. 

[Claim 8] Th power unit which is characterized by the bird clapper from the control circuit 
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containing the group cell to which has two or more lithium r chargeable batteri s according to 
claim 3. and they connected this cell in series or in parallel, and IC which controls thes charge- 
and-discharge conditions and in which repeat charge and discharge are possible. 
[Claim 9] One as which the interior of a group cell package was chosen from nitrogen, helium, an 
argon, neon, the krypton, the xenon, and the carbon dioxide in the power unit according to claim 8, 
two or more inert gas, a noncombustible non-aqueous solvent, or the power unit characterized by 
liquefied or being filled with the macromolecule of the shape of a gel or a solid, and sealing this 
package. 

[Claim 10] The power unit characterized by the connector which can remove a control circuit and 
a group battery module connecting in the power unit of a claim 8 and nine publications. 
[Claim 11] The power unit characterized by the end-connection child of a system being a 
connector type or a plug socket type in the power unit of claims 8 and 9 and ten publications. 
[Claim 1 2] The power unit characterized by being contained by the strong container made from 
concrete with which a power unit according to claim 8 to 1 1 is equal to laying under the ground 
less than 3m below ground, or the container made from stainless steel. 

[Claim 13] The power unit characterized by carrying out sealing covering of the package of a 
power unit according to claim 8 to 1 1 with a polyimide film or a resin hardened material with a 
thickness of 50 micrometers or more. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not refl ct the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of the 
organic electrolytic solution which improves the safety and cell performance of a lithium 
rechargeable battery especially, and the structure of a power unit with respect to the power unit 
which used a lithium rechargeable battery and this. 
[0002] 

[Description of the Prior Art] A lithium rechargeable battery has a high energy density per a weight 
and capacity, and since it is a high voltage, the part has resulted in the practical use stage as a 
power source of the night power storage equipment for the use with power repeatedly efficient as 
an usable power supply of portable electrical-and-electric-equipment products, such as a mobile 
communications object and a laptop computer, or an electric vehicle. 

[0003] as the positive active material which realizes high-energy density of a lithium rechargeable 
battery — LiMn 204, and LiCo02, LiNi02 and LiFe02 etc. — the multiple oxide of a lithium is 
mentioned The carbon material which can emit [ occlusion and ] a lithium metal, a lithium alloy, and 
a lithium is used for the negative electrode. When a lithium metal and a lithium alloy are used for a 
negative electrode, the DIN drama id of arborescence generates on an electrode front face by the 
electrocrystallization of a lithium ion, and if this penetrates a separator and arrives at a positive 

lectrode, the short circuit in a cell will be caused, and it will generate heat, and will lead to serious 
accident, such as ignition. In the case where a carbon material, especially graphite are used, since 
a lithium ion performs charge and discharge intercalation and by carrying out a deca rate between 
the layers of graphite, it serves as effective solution of the above-mentioned problem in a metal or 
an alloy. However, if charge potential is set up more than 4V and it charges by the high current 
more than 1 C (coulomb), the lithium ion of the amount exceeding the speed of an intercalation will 
arrive at a negative-electrode front face, and the DIN drama id will be too formed in a negative- 
electrode front face. Furthermore, by this cell, since operating potential is high, an organic non- 
aqueous solvent is used, the [ of the 4th kind of a dangerous-substance partition according to the 
dangerous thief tightness method as an organic non-aqueous solvent mixed by JP,5-13088,A and 
JP.5-182689,A in order to improve an electric discharge property and a low-temperature 
property / the 1st or ] — the inflammable organic high non-aqueous solvent specified to be 2 
petroleum is contained That is. the organic electrolytic solution itself which constitutes this cell 
has connoted the danger of ignition. 

[0004] As a means to avoid such risk, the protection feature and the protection network are 
included in the lithium rechargeable battery. For example, in a cell, a current breaker style, a 
separator shutdown, the relief valve at the time of internal pressure elevation, etc. possess, and 
the control circuit for overcharge and overdischarge prevention, or an ov rcurrent protection 
(mounting substrate module with IC, resistance, a capacitor, to.) is pr pared in the cell package. 
[0005] 

[Problem(s) to be Solved by the Invention] Establishing the above-mentioned safe mechanism 
raises the price of a lithium rechargeable battery, and since exc ssive circuit resistance is added 
to the xterior of this high cell of internal impedanc , the substantial cell performance of an 
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utilization time falls. Moreover, in order to perform charg of a lithium recharg able battery by the 
constant current and the constant voltage, a full charge is judged on voltage. In order to secure 
safe reliability, more margins of final voltage had to be set up, and charge of maximum capacity is 
barred. In order to secure the safety of a lithium rechargeable battery, the c II performance which 
a lithium rechargeable battery originally has cannot fully be us d. 

[0006] moreover, an electric vehicle and home use — when applying to pow r storag equipment 
on site, a lithium rechargeable battery is large-capaclty-ized, or many cells are used as a group 
cell Raising the safety of the organic non-aqueous solvent used for a cell and lithium salt, the 
structure of a still safer power unit, and establishment of the installation method have been an 
important technical technical problem from the above situation in development of a lithium 
rechargeable battery. 

[0007] The purposes of this invention are the component of a lithium rechargeable battery, 
improving the safety of the organic electrolytic solution especially, and offering the high lithium 
rechargeable battery and high power unit of safety by improving the structure and the installation 
method of a power unit further. 
[0008] 

[Means for Solving the Problem] The purpose of this invention is solvable with the means shown 
below, first, the component of a lithium rechargeable battery — nonflammableHzing — or it is 
necessary to carry out flameproofing The organic non-aqueous solvent which constitutes the 
organic electrolytic solution especially, and nonflammableHzing and flameproofing of lithium salt 
are indispensable, since temperature rises at about 100 degrees C when abnormalities, such as a 
short circuit, take place in the interior of a cell, as an organic non-aqueous solvent, 100 degrees C 
or more and the boiling point need to have the flash point, and it is required for the decomposition 
temperature to be 100 degrees C or more also about lithium salt. Furthermore, in order to acquire 
a high current electric discharge property required at the time of cell use, the highest possible 
conductivity is required of the organic electrolytic solution. In order to obtain high conductivity, it 
is required for dissociative [ the solubility of lithium salt and dissociative / of a salt ] to be high. 
Generally as for the non-aqueous solvent with a high dielectric constant, this property has the 
inclination for dissociative [ of a salt / the solubility or dissociative ] to be high, although it is 
dependent also on the combination of a salt and a non-aqueous solvent. This dielectric constant 
has the exponential correlation shown in the value and drawing 1 of the dipoie moment which can 
be found from theoretical-chemistry calculation (a semiempirical molecular orbital method, pro 
KURAMU MOPAC). Furthermore, since it will increase by leaps and bounds if a dielectric constant 
becomes 20 or more (DENKI KAGAKU, 48 volumes, 530 pages (1 980)), if a dielectric constant is 
taken or more to 30, it is enough, and the maceration of a salt is 3.5 as the dipoie moment More 
than a debye is needed. 

[0009] However, this property is required of no non-aqueous solvents which constitute the organic 
electrolytic solution. For example, LiPF6 of concentration 1M when a dielectric constant mixes 
about 90 and the ethylene carbonate (flash point : 143 degrees 0. the melting point : 40 degrees C) 
it is [ ethylene carbonate ] the subconstituent of the large solid-state organic substance at 
drawing 2 to the dimethyl carbonate (flash point : 1 6 degrees C) which is the non-aqueous solvent 
whose dielectric constant is about four Conductivity improves by mixing the subconstituent of the 
solid-state organic substance to a non-aqueous solvent so that change of the conductivity of a 
solution may be shown. 

[0010] That is. at least 50 or less percentage by weight of the abundance is [ that there should 
just be a high dielectric constant non-aqueous solvent or at least one kind of subconstituent in 
the organic electrolytic solution ] enough. This is an important property, the lithium salt of the 
amount of requests may be dissolved by the high dielectric constant non-aqueous solvent of the 
minimum amount, and much more flameproofing may b able to attain this solution by mixing to 
another noncombustible non-aqueous solvent, the gel of a macromol cul , etc. That is, ven if 
incombustibility or the conductivity of a fire-resistant non-aqueous solv nt is a low cas , this 
problem is solvable by carrying out suitable amount content of the compound of a high diel ctric 
constant, and this compound may be a solid-state in ordinary temperatur so that clearly [ in the 
example of ethylen carbonate (melting point : 40 degrees 0) ]. As mentioned above, if the means 
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of nonflammableHzing about the organic electrolytic solution and flameproofing is summarized, th 
subconstituent which are one sort in a noncombustible compound or th compound with which the 
flash point and the boiling point are chos n from compounds 100 degrees C or more by there being 
no ignition quality, or two to five sorts of mixed constituents, and consists of one to thr e sorts of 
solid-state organic substance into this may contain 50 percentage by weight of organic non- 
aqueous solvents from 10 to the organic electrolytic-solution whol quantity. Furthermore, the 
dipole moment acquired from theoretical-chemistry calculation in these solutions is 3.5. The 
solution with which at least one kind of compound with the value more than a debye is contained is 
an organic electrolytic-solution non-aqueous solvent. Lithium salt is a compound without the 
ignition point and the flash point, and pyrolysis temperature is a compound 100 degrees C or more, 
and the solution which dissolved this in the above-mentioned organic electrolytic-solution non- 
aqueous solvent is the organic electrolytic solution. That is, the organic electrolytic solution of this 
invention consists of incombustibility or fire-resistant matter with the above-mentioned property. 
[001 1] By the power unit, since what has the big quantity of the cell to build in or a big capacity 
per cell was used, I thought that the safety practice from the structure of a power unit was also 
required other than nonflammable-izing and flameproofing of a cell simple substance. The method 
is one which made group cell PAKEJI independent structure and was chosen from nitrogen, helium, 
an argon, neon, the krypton, the xenon, and the carbon dioxide in the interior, two or more inert 
gas, a noncombustible non-aqueous solvent, or a thing that prevents the ignition inside a package 
liquefied or by filling with the macromolecule of the shape of a gel or a solid, and sealing this 
package. Furthermore, in order to prevent the malfunction of the control circuit by internal 
generation of heat etc., it is making these into the connection method by the plug socket or th 
connector so that isolation with this circuit and package may also be possible. 
[0012] Furthermore, it is dedicating this power unit to the stowage container made from the 
product made from concrete, or stainless steel, and carrying out laying-under-the-ground 
installation underground in a power unit for home use, about the installation method. Risk of the 
whole year change of atmospheric temperature of underground being also stable, and being able to 
maintain a cell property uniformly, and being based on the elevated temperature of summer is also 
avoidable. Moreover, for an electric vehicle use, in order to stop capacity and weight increase, it is 
carrying out sealing covering of the cell package by the existing heat-resistant polyimide film and a 
heat-resistant resin. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of the operation concerning this invention is 
explained, referring to a chart. 

[0014] Incombustibility or the flash point first, as a fire-resistant organic non-aqueous solvent 100 
degrees C or more 2-acetyl butyrolactone (flash point: — the inside of the parenthesis behind 
>100 degree C and a following matter name shows the flash point of the inflammable matter) — N- 
acetyl caprolactam (122 degrees C), 4-acetyl morpholine (122 degrees C), A 1-acetyl-4- 
piperidone (> 110 degrees C), 4-acetyl pyridine (104 degrees C), 1-allyl-compound imidazole (104 
degrees C), a 4-amino acetanilide (> 1 50 degrees C), A 4-AMINO-benzyl piperidine (> 1 1 0 degrees 
C), a 2-amino biphenyl (153 degrees C), 6-amino capronitrile (> 1 10 degrees C), 3-(2-amino 
ethylamino) propyltrimethoxysilane (136 degrees C). 3-amino -1, 2-propanediol. an ORUTO 
anisidine (100 degrees C), A meter anisidine (126 degrees C), a parlor anisidine (122 degrees C), a 
benzothiazole (> 100 degrees C), The 2-benzyl -1, 3-dioxolane benzyl ether (135 degrees C), N- 
benzyl glycine ethyl ester (> 110 degrees C), 4-benzyl piperidine 0 112 degrees C), 4-benzyl 
pyridine (> 110 degrees C), 1 -benzyl-3-pylori JINORU (> 110 degrees C), 1-benzyl-3-PIROJINON 
(> 110 degrees C), N, and N -screw (2-aminoethyl)-1,3-propanediamine (> 110 degrees C), O and 
O -screw (2-aminopropyl) polyethylene glycol (average molecular weight 900 1 70 degrees C) In 
2000. 260 degrees C and 600 1 65 degr es C and these trademarks for 1 60 degr es C and 230 
Jeffamine, Screw (2-ethylhexyl) phthalate (199 degr es C). screw (2-methyl h xyl) sebacate (210 
degrees C), Screw (3, 5, and 5-trimethyl ethyl) phthalate (200 d gr es C), propylene-glycol 
dodecylether (> 150 degrees C), 2-BUROMO-gamma-butyrolactone (> 110 degrees C), 4- 
BUROMO butyronitrile (103 degrees C), 1-BUROMO naphthalene (> 110 degrees C), 3-BUROMO 
quinoline (> 1 10 degrees C), 1, 4-5-BUROMO valeronitrile (> 110 degrees C), 4-BUROMO rose 
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trawl, 1, 4-butane ape ton (> 1 10 degrees C). a 4-TASHARU-butyl anilin (101 degre s C). Butyl 
benzoate (106 degrees C), tertiarybutyl -2. 4-dibromo butyrat (107 d grees C), N-butyl 
diethanolamine (143 d grees C). an N-t rtiary-butyl diethanolamine (140 degr es C). A 
tertiarybutyl-diphenyl chlorosilicane (112 degrees C), 6-caprolactone (109 degrees C), 2-chloro 
benzyl chloride (124 degrees C). 4-Ghloro -1. 3-dioxolane-2-ON (> 110 degre s C), 2-chloro ethyl 
phenyl sulfide (> 100 degrees C), a 1-chloro-3-AIODO propane (> 1 10 d gre s C). 1- 
chloronaphthalene (121 degrees C) and 2-chloro-2-OKUSO -1,3. 2-dioxo phosphorane, A 
SHITORAKOSAN acid anhydride (101 degrees C), gamma-KUROTONO lactone (> 110 degrees C). 
A 1-cyclohexyl-2-pyrrolidone (141 degrees CX dibenzylamine (143 degrees C), Dibenzyl malonate 
0 110 degrees C). dibutyl sebacate (178 degrees C), 2, 6-dichlorobenzoyl chloride, diethyl ethoxy 
methylene malonate (144 degrees C), A dimethyl-4-0KIS0PIME rate (> 1 10 degrees C), diethyl 
pyrrolidone methyl phosphate (103 degrees C), 3, a 4-dihydro-2H-pyran-car BOKISHI rate (154 
degrees C), (3 4-dihydro-2H'-pyran-2-in~methyl) Diisopropyl (4R. 5R) -1.3, 2-dioxa thio run -4. 
5-JIKABOKISHI rate -2. 2-dioxide (> 1 10 degrees C). 2. 5-dimethoxy benzyl alcohol, 3, 5- 
dimethoxy benzyl alcohol (> 110 degrees C), Dimethyl BUROMO malonate (110 degrees C), 
dimethyl glycol phthalate (121 degrees C). Dimethyl-2-hydroxyethyl force FONETO (192 degrees 
C). 1, 3-dimethyl-2-imidazo RIJION (102 degrees C). 1. 6-dimethylnaphtalene (112 degrees C). 
dimethyl naphthalate (146 degrees C), 2, 4-dimethyl sulfolane (143 degrees C). dimethyl 
terephthalate (141 degrees C), 1. 3-dimethyl - 3, 4, 5. 6-tetrahydro-2(1H)-pilus midge-on (100 
degrees C). Vinyl SUHON (102 degrees C), a 2-DODESE-l-nil SAKUSHIN acid anhydride (178 
degrees C). A dodecyl amine (115 degrees C), a 3-ethoxy-2-SHIKUROHE xenon, ethyl cinnamate 
(135 degrees C), Ethyl (diphenyl methyl silyl) acetate (100 degrees C). ethyl -1. a 3-dithiolane-2- 
car BOKISHI rate (> 100 degrees C). A 2 and 2'-(ethylene dioxy) diethylamine (121 degrees C), an 
ethylene ape fight. The (Ethyl S)-transformer -4. 5-O-isopropylidene -4, 5-dihydroxy-2- 
PENTENOETO (> 110 degrees C). An ethyl-2-ethyl millimeter state (> 100 degrees C). 2-ethyl 
naphthalene (104 degrees C). An N-ethyl-l-naphthylamine (128 degrees C), ethyl phenyl acetate 
(101 degrees C), Ethyl phenyl propionate (> 110 degrees C). ethyl-2-pico RINETO (107 degrees C), 
Ethyl-2-pyridyl acetate 0 110 degrees C). ethyl-3-PIREJIRU acetate (> 110 degrees C). An 
EGUNORU ethyl methyl ether (110 degrees C). 2-FURORO acetophenone (> 1 10 degrees C), 2- 
FURORO benzoyl chloride (122 degrees C). a formamide (150 degrees C). An S(-)- Wormy 1-2- 
(methoxymethyl) pyrrolidine (> 1 10 degrees C), 4-formyl morpholine (125 degrees C). 1-formyl 
piperidine (102 degrees C). 1-formyl pyrrolidine, glutaryl chloride (106 degrees C), 3- 
GURISHIJIROKISHI propyl Trimethoxysilane (135 degrees C). a heptadeca FURORO-1 -iodine 
octane 0 115 degrees C), A hexa chloro-2-propanone 0 100 degrees C), hexa methyl 
phosphoamides (144 degrees C), 1 -iodine decane (> 110 degrees C), Hodine dodecane (> 110 
degrees C), alpha-Io NODON (118 degrees C) Hodine trideca FURORO hexane (> 1 15 degrees C) 
— beta- lo — NODON (112 degrees C) and isophorone diisocyanate (163 degrees 0) — D-alpha, 
a beta-isopropylidene GURISEZORU-gamma-benzyl ether (100 degrees C), The isopropyl 
myristate (152 degrees 0), (S)-4-isopropyl-3-propionyl-2-oxo ZORAJION (> 110 degrees 0). An 
isosafrole (> 1 10 degrees C), a lauryl aldehyde (101 degrees 0), RAURIN chloride (140 degrees 0), 
3-methoxy acetophenone (121 degrees C), 3-methoxybenzo aldehyde (121 degrees C), 4- 
methoxybenzo ylamine (> 110 degrees 0), 3-methoxy benzoyl chloride (101 degrees C), 4- 
methoxybenzyl chloride (109 degrees C). 4-methoxybenzyl mel Kapton (> 110 degrees 0), 1- 
methoxy naphthalene (> 1 1 2 degrees 0). 4-methylphenyl acetonitrile (1 1 7 degrees C). 4- 
methylphenyl acetyl chloride, 2-(3-methoxypheny) ethylamine (> 110 degrees C). 3-methoxypheny 
isocyanate (> 1 10 degrees C), 4-methoxypheny isocyanate (> 1 10 degrees C), 1-(2- 
methoxypheny) piperazine (> 1 10 degrees C), 6-methoxy quinoline, 7-methoxy-2-tetralone (> 1 10 
degrees 0). 3-methyl ANISARUDEHIDO (112 degrees 0). methyl anthranilate (123 degrees 0). 
Methyl - P and P-screw (2, 2, and 2-TORIFURORO ethyl) phosphono ac tate (> 1 10 degrees C), 
Methyl-5-BUROMO valerate (100 degrees C), methyl-4-FURORO b nzyl acetat (> 110 degrees 
C). N-methyl formamide (111 degrees C). 4-(methyl mercapto) anilin (> 1 10 d gr es 0). Methyl 
methanesulfonate (104 degrees 0), methyl (phenyl mercapto) ac tat (> 110 d grees C), R [ 4 ] 
and (5S)-4-methyl-5-phenyl-3-propionyl-2-oxazolidine, (S) -1-methyl-2-(piperidino m thyl) 
pyrrolidine (105 degre s C). 6-methyl quinoline (> 100 degrees C), 2-methyl quinoxaline (107 
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degrees C), 3-methyl phospho run (> 1 10 degrees C), a 4-methylthio benzo aldehyd (110 degrees 
C), 1-morpholino cycio dodecen (100 degr es C), 1-naphthyl aid hyde (> 110 degre s C), 1- 
naphthyl monomethylamine 0 110 degr es C), 1 -(1-naphthyl) ethylamine (> 100 degrees C), 1- 
naphthyl chloride (> 110 degrees C), 2-nitroglycerine anisole (200 degrees CX Nicotine (101 
degrees C), 2-nitrophenyl butyrate. 4-nitrophenyl butyrate 0 110 d gre s C), A 2-nitrophenyl 
octyl ether (110 degr es C) and 2-nitrophenyl pentyl ether-3-nitrotoluene (102 d gre s C), A 
perphloro decalin (> 110 degrees C). 1 -phenyl nonane (> 110 degrees C), A 2-N0NE-1- 
IRUSAKUSHIN acid anhydride (146 degrees C). a nonylphenyl polyethylene glycol, Octyl benzene 
(107 degrees C). octyl triethoxysilane (100 degrees C), An oleyl amine (154 degrees C), a 
pentadecane (132 degrees C). PARAMI chill chloride (160 degrees C). A pentaethylene glycol 
JITOSHI rate (> 110 degrees CX pentaethylenehexamine (175 degrees CX A phenoxy acetaldehyde 
wood ether (> 1 10 degrees CX 4-phenoxy benzaldehyde (> 110 degrees CX A 2-ethoxy aniline (> 
110 degrees C), a 3-ethoxy aniline (> 1 10 degrees C). A 4-ethoxy aniline (140 degrees CX the 
phenyl GURISHI gill box ether (114 degrees CX A phenyl decane (> 1 10 degrees CX a phenyl 
dichloro borane, 2-phenyl pyridine 0 1 10 degrees CX 3-phenyl pyridine (> 1 10 degrees CX phenyl 
sulfide 0 113 degrees CX PhthaloyI chloride, piperonyl amine (> 1 1 0 degrees CX propargyl benzene 
sulfonate (100 degrees CX A pyridazine, 1 -(2-pyridyl) piperazine (> 1 10 degrees C), alpha-pylon, 2- 
pyrrolidone (130 degrees CX a SARUHO roll (100 degrees CX SEBAKO nitril (> 1 10 degrees CX A 
sulfolane (177 degrees CX SEBAKOIRU chloride (113 degrees CX stearoyi chloride (165 degrees 
C), A cis-stilbene (> 1 10 degrees CX a sulfolane (177 degrees CX tetraethyl pentamine (139 
degrees C), Tetraethyl methylene diphosphonate 0 1 1 0 degrees C), 1 . 2 and 3, 4- 
tetrahydroisoquinoline. Tetrahydro CHIOHEN-1-ON (112 degrees C), 1, 1 and 3, 3-tetrapod 
isopropyl disiloxane (> 1 10 degrees C), N, N. N'. and N'-tetrakis (2-hydroxypropyl) ethylenediamine 
0 110 degrees CX Propylene carbonate (123 degrees CX alpha-tetralone (> 110 degrees CX b ta- 
tetralone 0 110 degrees CX triethoxysilane (3-thiocyanate propyl) (125 degrees CX A 
thiodiethylene glycol (160 degrees CX a CHIOHEN-3-acetonitrile (119 degrees C), CHIOHEN-2- 
carbonyl chloride (> 110 degrees CX a toluene-4-sulfonyl isocyanate (145 degrees CX CHIOHEN - 
2, 4-diisocyanate (132 degrees C), toluene -2, 6-diisocyanate (> 1 10 degrees CX A parlor tolyl 
acetonitrile, tributyl phosphate (145 degrees C), Tributyl phosphine (117 degrees C), the tributyrin 
(180 degrees C), 1 and 2. 4-trichlorobenzene (1 10 degrees C), 2. 2. and 2-trichloroethylene chloro 
hoe mate 0 1 10 degrees CX 2, 2, and 2-trlchloroethylene RAURI rate (> 1 10 degrees C). 2 and 4, 
6-TORIKURORO pyrimidine (> 1 10 degrees C), alpha, alpha, and alpha-TORIKURO oldster en (109 
degrees C). tricresyl phosphate (250 degrees C). TORIECHIREN triamine (129 degrees C), a 
triethyl methane TORIKABOKISHI rate 0 11) 0 degree C. triethyl phosphono acetate (105 degrees 
CX TORIISO butyl phosphate (150 degrees C). A TORIISO butyl silane (109 degrees CX a 
triisopropyl phosphine (> 105 degrees CX 1. 2, 4-trimethoxy benzene (> 1 10 degrees C), 3- 
(trimethoxysilyl) propyl methacrylate (> 100 degrees C), 2, 4, a 6-trimethyl acetophenone (105 
degrees C), a trioctylamine (163 degrees CX A trioctyl phosphine (147 degrees CX triphenyl 
phosphate (210 degrees CX A tris (2-aminoethyl) amine 0 110 degrees C), a tris (2-ethylhexyl) 
amine (> 1 10 degrees C), Tris (2-ethylhexyl) trimellitate (> 1 10 degrees C). a tris [2-(2- 
methoxyethoxy) ethyl] amine (1 62 degrees CX Tris (N and N-tetramethylen) phosphonic acid 
TORIAMIDO, tris (trimethylsilyl) phosphate (> 110 degrees CX There are a benzyl polyethylene 
GURUKORUTETORAOKUCHIRU phenyl ether (260 degrees C), poliomyelitis xylene sorbitan 
MONOORETO (> 150 degrees CX vinylbenzyl chloride (100 degrees C), 1 -vinyl imidazole, and vinyl 
laurate (136 degrees C). As a subconstituent of the solid-state organic substance, moreover, 
ethylene carbonate (143 degrees CX ASENAFUTAREN (125 degrees CX an ASENAFUTAREN 
quinone (> 1 10 degrees CX ASENA free-wheel-plate non (168 degrees CX 4-acetoxy-2-Azechi 
dione (> 1 10 degrees CX 4-acetyl biphenyl (> 1 10 degrees CX 1 -acetyl imidazole (> 1 10 degrees 
CX 3-acetyl thiophene 0 110 degrees CX an acridine (> 110 d grees C), An acridon 0 110 
degrees CX an adenin (> 1 10 degrees CX alert in (> 110 degrees CX Amino acetanilid (> 1 10 
degrees C), amide acetophenone (> 1 10 degrees C), amino benzoph non (> 1 10 degrees CX amino 
benzothiazole (> 110 degr es CX and 3-amino-2-cycloh xene-1-ON (> 110 d gre s C) tc. is 
raised. The value of the dipole moment acquired from the theoretical-ch mistry calculation about 
some th non-aqueous solvents or the subconstituents of these is shown in Table 1 . 
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[0015] 
[Table 1] 
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[0016] 2-TORIFURORO methyl -1, 3-dioxolane-2~ON, 2-BUROMO -1, 3-dioxolane-2-ON, 2- 
chloro -1, 3 oxo run-2-ON. 2-BUROMO~gamma-butyrolactone, 2-FURORO -1, 3-dioxolane-2- 
ON. 6-caprolactone. Ethylene carbonate, propylene carbonate, 1 , 4-butane ape ton, N-acetyl 
caprolactam, 2-acetyl butyrolactone, etc. are the compounds which may turn into a high 
coordination nature non-aqueous solvent or a subconstituent, and can be contributed to high 

[0017] Moreover, as lithium salt, there is LiPF6. Li (CF3S03X and Li(CF3S02)2N. 
[0018] The organic electrolytic solution in this invention is a solution which comes to carry out the 
specified quantity (1 to two mols/(l.)) dissolution of the above-mentioned lithium salt at the 
solution which made one sort or 2-5 sorts of mixture of the above-mentioned incombustibility or a 
fire-resistant non-aqueous solvent the non-aqueous solvent, made 1-3 sorts of the above- 
mentioned solid-state secondary constituent organic electrolytic-solution composition, and was 
added 50 percentage by weight from 1 0. 

[001 9] The square shape which contained cylindrical [ which is shown in drawing 3 which wound 
the electrode and the separator and was contained in the cell container as a lithium rechargeable 
battery using this organic electrolytic solution ]. the coin type shown in drawing 4 contained in the 
cell container on both sides of the separator with the electrode board or the electrode shown in 
^L^}ll!i)!D!&3 . and the separator group in the square shape metal container shown in drawing 6 is 
producible. 

[0020] Furthermore, the power unit using these lithium rechargeabi batteries consists of a control 
circuit which carried the electronic parts containing IC which controls safely charge-and-discharge 
operation of these cells as indicated to be the group cell packages which connected the cell as 
shown in drawing 7 to drawing 8 . As a feature, these group cell packages and control circuits are 
a connector connection method, thus, the thing made for a cell package to become independent — 
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a cell package — inert gas, such as nitrogen, helium, an argon, neon, a krypton, a xenon, and a 
carbon dioxide, and a noncombustible non-aqueous solvent — it can fill with the macromolecule of 
the shape of liquefied, a gel. or a solid-state, and can seal, and can consider as still safer structure 

[0021] Moreover, even ** is ** to the minimum about damage at the time of the occurrence of 
accident by containing a power unit as the installation method of a home power unit in the 
container made from stainless steel with a product [ made from concrete ] of with a thickness [ as 
shown in drawing 9 ] of 30mm or more, or a thickness of 10mm or more, and laying underground 
less than 1 meter below ground. 

[0022] Hereafter, the concrete example of this invention is explained in detail with reference to a 
drawing. 

[0023] (Example 1) Book The polyvinylidene fluoride was applied for the graphite (the product 
made from a Japanese graphite, JSP) of marketing of LiPF6 commercial powder (the product made 
from Japanization study, cell seed) as 90 percentage by weight and an electric conduction agent to 
the positive active material. 4 percentage by weight was applied for a suitable quantity of the 
solvent (N-methyl-2-pyrrolidone) as 6 percentage by weight and a binder, and it kneaded enough, 
and was made the paste. This paste was applied to both sides of aluminum with a thickness of 15 
micrometers which is a charge collector base, the heat press was carried out at 120 degrees C 
after 6-hour dryness by 1 00 degrees C, and the positive electrode 1 was obtained. Moreover, the 
heat press of the powder which made the graphite JSP made from a Japanese graphite carry out 
10 percentage-by-weight **** of the silver was carried out at 120 degrees C after 48-hour 
dryness by 100 degrees C as 90 percentage by weight and a binder by adding the N-methyl-2- 
pyrrolidone of 10 percentage-by-weight **** and a suitable amount for a polyvinylidene fluoride, 
kneading enough, making it a paste, and applying this paste to both sides of an electrolytic copper 
foil with a thickness of 20 micrometers which is a charge collector base, and the negative 
electrode 2 was obtained. In addition, in order to collect a current to a positive electrode 1 and a 
negative electrode 2, the positive-electrode lead terminal 3 made from aluminum and the negative- 
electrode lead terminal 4 made from nickel are connected to them, respectively. Thus, the 
laminating was carried out mutually, making the separator 5 which consists of a micro porous film 
made from polypropylene among these the positive electrode 1 and negative electrode 2 which 
were produced intervene, it ****(ed) many times, and the swirl type electrode object was made. 
[0024] This electrode object was contained in the iron cell container 6 which performed nickel 
plating, the negative-electrode lead terminal 4 was connected to the low section by spot soldering 
among the cell containers 6. and the positive-electrode lead terminal 3 was similarly connected to 
the cell obturation board 7. 

[0025] 2-acetyl butyrolactone is used as a non-aqueous solvent, and it is ethylene carbonate to 
40 percentage-by-weight ****** solution as a subconstituent of the solid-state organic 
substance LiPF6 One mol /dissolved I. and it considered as the organic electrolytic solution. 
[0026] This organic electrolytic solution was poured in the cell container 6 which contained the 
electrode, this cell container 6 and the cell obturation board 7 were fitted in through the packing 8 
made from polypropylene, and ten cylindrical non-water organic electrolytic-solution rechargeable 
batteries were produced by the caulking and sealing. The charge capacity of this cell was 1 400 
mAh/g. 

[0027] (Examples 2-3) The examples 2 and 1 which made the non-aqueous solvent of the organic 
electrolytic solution 2-BUROMO-gamma-butyrolactone. and ten examples 3 made into 4-butane 
ape ton were produced, respectively. 1 400 mAh/g and the charge capacity of an example 3 of the 
charge capacity of an example 2 were 1 380 mAh/g. 

[0028] (Example 1 of comparison) Ten examples 1 of comparison which made dimethoxy carbonate 
the non-aqueous solvent of the organic I ctrolytic solution were produced. The charge capacity 
of this cell was 320 mAh/g. In order to examine the safety of these cells, the acc lerated t st in a 
cell simple substance was carried out. After the examination overcharged the cell by applied- 
voltage 12V-2C (2800mA) and left it at 60 degrees C on the 10th, it discharg d by 20 at the room 
temperature, and investigated the change. This r suit is summarized in Table 2. 
[0029] 
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[Table 2] 
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[0030] Although generation of heat and sudden change of voltage took place also in the example 

cell, in ten all that were examined, ignition did not take place but improvement in the safety by 

having carried out flameproofing of the organic electrolytic solution was accepted. 

[0031] (Example 4) An electrode and the electrolytic solution were made the same as that of an 

example 1 , and the button type cell of the structure of drawin g 4 was produced. 

[0032] (Example 5) An electrode and the electrolytic solution were made the same as that of an 

example 4, and the square shape cell of the structure of d ra wi n g 6 was produced. 

[0033] (Example 6) The cell of ten lithium rechargeable batteries was connected in parallel, it 

inserted in the group cell package made of a resin shown in drawing 8 , the argon was introduced in 

the high-pressure-gas chamber as inert gas, and the inlet was closed by the resin. Moreover, a 

part for the connection of a safety-control substrate and a group cell package was performed by 

the plug socket. Although the safety-control substrate was removed and only the group cell 

package was left at 100 degrees C on the 10th, there were no abnormalities, such as ignition. 

Moreover, although charge and the spark test were carried out after returning to ordinary 

temperature, it operated normally. 

[0034] (Example 7) The group cell package which connected the cell of ten lithium rechargeabi 
batteries in parallel was stored in the container made from concrete with a thickness of 3cm 
shown in drawin g 9 , was laid underground 3m below ground, and was left on the 20th. Although 
charge and the spark test were carried out after taking out after that and attaching a safety- 
control substrate, it operated normally. 

[0035] (Example 8) After connecting the cell of ten lithium rechargeable batteries in parallel, it 
twisted with the polyimide film with a thickness of 100 micrometers, and the package and the 
group cell package of the form which fixed the circumference in the metal band further were 
produced. 
[0036] 

[Effect of the Invention] As mentioned above, by using the organic electrolytic solution of this 
invention, the safe reliability of a cell can be Improved sharply and a safe lithium rechargeable 
battery can be offered. Furthermore, the lithium rechargeable battery power unit which allotted 
safe structure to double Mie can be offered by considering as a power unit with a safe mechanism 
and a safety-control circuit using the cell which improved, and making this group cell package into 
still more nearly Inactive structure. 



[Translation done.] 
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^•^'-rf- FC135'C) . x5=-;V (i;:7xx;py^;us^y 
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Jl) T'fef'-h ( 1 0 0"C) , x^;L/- 1 . 3-t>^t 
5>-2 h (> 1 0 O'C) , 2. 2' 

- (x^u>i>:t+'>) ':;^x^;i.r 5> ( i 2 i 'O . 

-O--/ Vr'"nb*»;f^>- 4. 5 -i^^t: FP=^^>'-2 - 
-<>f*yx-h (> 1 1 . x^;l.-2 -x^;l.2 

»;>^7^- h oi oo'c) . 2-x.^)i'ry ( 1 

0 4'C) . N-x^;l/- 1 -:f:7^jUT5> (12 8 
°C) . x^;U:7 X j:^;l/r -fer- h ( 1 0 KC) . x^;U 
:7x^;vya f:t4'^-- h (> 1 1 0**C) . x^;i/-2 - lo 
b-r: y^ - h (10 7'C) . x^;L' - 2 - f V ^;Ur -fe 
T-h (> 1 1 O'C) . X5";U- 3 ~ b*U ^;Ur -b'r- 
h(>l lO'C). x^y-;l/X5=-Ji/^5^;i/x-'?*>iU { 1 

1 0 =C) . 2 -z?DPT-fe h::? X y> (> 1 1 0 *C) . 

2 -:7PP-<>yV;L'^p^'r K ( 1 2 2 'O . ;t^;UA 
7 5 KC150"C) . S (-) - I -t^)V^)V-2- (y h 

^^^i/^^^-^u) bp ';>^> (> 1 1 o"C) . 4 
■tji';^';> (1 2 5'^C) , 1 -rh;^^ ;i/t:--^yi;^> ( i 
02'C). 1 -j^;^ = ;l/fpy >:^>, 5^;b^y;U^7P^ 

-YFdoB'C). 3 -^'';e>>^p+v':7'Pbvu h 20 

h + 2^v^> ( 1 3 S'^C) . --'7*5?r^;^:7np - 1 -3 

01 1 5'C) . 
>^^V>c> 1 0 O'C). ^^^-tf^^;Uj^Xrhr a F ( 1 4 
4''C) . 1 -3- Kf=^;?7> (> 1 1 0°C) . 1-3-F 
F7=^:^> (> 1 1 CC), 1 -3-F F »;f';^7::'PP'^ 

>(> 1 1 5^0 . a-'<:?ry F> ( 1 1 8^0 . 

/S-^;t>^ F> ( 1 1 2'C) . VThPVi^^-YV^r^ 
(1 eS'C) . D-a. /3--Yv::?*Pb-i;r'>y»; 
•fey-;l/-r-'^>>^J^x-T';v ( 1 0 0^0 . -^yy' 
Pb^L-^UXf^-F (152'C) . (S)-4-^V:7'p 30 
\zJV-3~zfab:yt-:^)l-2-yt'^VVz'^:t> (>1 

1 o°c) . ^w-yu-ji (> 1 1 o^'C) , ^'^^yjUT 

Jb-rb F ( 1 0 1°C) . 7«^y >^P^^^ F (140 
°C) . 3-^V^tyr'^hy:cy> (12 1-0. 3- 
^ h+>"-^>^/r;l^r'b F ( 1 2 1 "O . 4-^F^^>' 
'^>V-()UT^>Q> I I OV) . 3-yF+i^^>V 

>rju^p^>r F ( 1 0 KC) . 4 F+t^-^>s;^;i/^ 

P5>r F ( 1 0 9'C) . 4r h^t^^ZyiyJlj^JViyy' 
F>(>110'C). 1 F=*^t^:^:7^U> (> 1 1 
2*0. 4 ^;l':7xx;l/r42 Fx F ( 1 1 7 40 
"O . 4 xx;L.T'fe^;V^P^ >f F. 2- 
(3 h^->:7xx;l/) x^;l/T^ > (> 1 1 0 
'O . 3 F+^'^xx;U-ry>'T^- F (> 1 1 0 
'O . 4->^ F+^':7xx;V-<y'>r*- F (> 1 1 0 
"O . 1 - (2 F+t^:7xx;i/) b'-<5tP> (> 1 
lO'C). 6 F + >^=^>^U>. 7-^F=!^^-2- 
f-h^P> (> 1 1 O'C) . S-^^^PTx-tf^Uf^b F 
(1 1 2''C) . y^;I/T> F^xu- F ( 1 2 3 . 
^^JV~P, P-b;:^ (2. 2, 2-Fi/yppx^ 

^;^;f^yr'fe5"-F (>1 l O'C) . j<^M-5- 50 
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yP't>'^'U^- F ( 1 0 CO . 4 -y pp-^ 

lyzyJlT-^r-h (>1 lO^C) . N - ^ 5^;U.-^>il/Ar 
5 F (1 1 rc) . 4- (y^;i.>«;l':^7::?'F) rxi;> 

0 1 1 0"C) . y ^;l/^^>X;U>'t:^- h ( 1 04 
°C) . ^5^;^ (y xx;W;i.:^:7*F) r-fef-- F (> 1 
lO'C). (4R. 5S) -4-^^;l/-5-yxx;l. 
-3 -y'Pb:tx;^-2-^+•t^^/yi^>. (S) - 1 
-y 2 - (b--i'J^'yy bP V ( 1 0 
S'C) . 6 ->^5^;u+y y > (> 1 0 o'c) , 2 - ^^ 
^u^y^-y-y > ( 1 0 7°C) , 3 -^5=-;Ui^;^;t:^> 

(> 1 1 O'C) . 4 -y^;L'^:t-^>yTJUf^'b F ( I 

1 0 °c) . 1 y yv-^p Fx-t2> (100 

^0 . 1 -:^:7^;l'rJl'7'b F (> 1 1 O'C) . l-'t 
y^;i^^)ir^>(>iiO'C). i- (i-ty^ 
}i) x.^)ir ^><i> 1 0 o°C). 1 -i'y^)i^u^-( 

F 01 1 O'C) . 2-xFPTxv-jU (20 0 
-C) . xr3^> ( 1 0 KC) , 2 -X Fpy xx^l^y-^ 
U- F. 4 -X FPy xx;l.y5^u- F (> 1 1 0 
"O . 2-xFP:;'xXjL':i-^7^;i.x— r^l^ (1 1 0 
'O . 2 -X F py xx;l.-N:>^;l.j,-^f';U- 3 -X F 
P hJl/X> ( 1 0 2'C) . ^^-yuu'ftfVly (> 1 1 
OT) . 1 -:7xx;l.y:h> (> 1 1 O'C) , 2->^:^ 
- 1 -W^;Hf^^V>^»*1^?l ( 1 4 6'C) , ^x;U:7^ 
xjI/^^yx^UV^^^y :^-^'^Jl'-<>-i2> ( 1 0 

7"C) . :^-^5^;UF yxF+t^V^>Cl 0 0"C). ^tU 
^)ir^l^ (1 54^0 . -<>^f-':^> ( 1 32^C) . 
^"^"y F { 1 6 0°G) . -i>:57X^!x>^ 

^)zi^)WYZyV- F (> 1 1 O^'C) . '-i>3rx^U> 
-s^-y-^ > ( 1 7 . X y + >>r-fe Fr^Uf'b F 

i;^^5^;vx-7^;i. (> 1 1 0*0 . 4-yxy+e>-<> 
Xr^'l/T^b F (> 1 1 O'C) . 2-xF=^^i^rxy> 
OllO'C). 3 -X F+i^Txy > 0 1 1 0 
°C) . 4-xF^i^rxy > ( 1 40°C) , yxx;i/^^ 
y->=^;l/x-f';u ( 1 1 4*0 . :7xx;i.7^;^> (> 1 
io°c). y xx;i.i^i7ppd^'^>, 2-yxxjL'fy 
^> {> 1 1 o'O . 3 - y xx;vbyi^> (> 1 1 0 
"O . :7xx;v-y';i.:7T-f F (> 1 1 3'C) . y^u^ 
ji^a'y^ F. b-<px;i.r 5 > (> 1 1 0 'O . y'u 
>^^v^^^^*;^•<>'fe'>;^;^^;^- F (loo'c). byys^ 
X 1 - {2-by>>;i') b^^$;'> 0 1 1 c-c) . 

a->rs>f 2 - bpy F> ( 1 3 0"C) . VJi^^a 

-^1/ ( 1 0 ov) . -fe^^nx h y;i/ (> 1 1 o^C). 
>^U3f>-3'>(l 7 7 'O , •fe>'^^p>f ;Ui^P^-Y F ( 1 1 3 
"O , ;^r*rp-<;Ui5'P-^-Y Kci 6 5'C). 

0 1 1 0"C) . :^)l7i'^y> ( 1 7 7-C) . 7* 
x^;b--<>^$> ( 1 3 9'C) , F^x^;l.^^u> 
2;^3j^;^j^:^-F 0 1 1 O'C) . 1. 2. 3. 4-f'F 

-^b FP-^y+y y 7^ F^b FP^:t-^>- 1 -:t 
>(ii2"c). 1, 1, 3. s-T-F^-fyy'pbvi/ 

i;?->p+^;^>C> 1 10"C). N. N. N' , N' -f"F 
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"y^Ts (2 - 1 Kn^>':7*af;i/) x.^uyvr ^> 
(> 1 1 O'C) . y^Ut:u>i7-7^^-- h ( l 2 3 

"O . Qf-f'^5^> (> 1 1 o*c) , /S-T-h-^av 

X h=^V->^> ( 1 2 S'C) . ^^s;^x5^p>^i;n- 
^l' (160'C) . ^:t^ly-3~r'^[-:^hV)l (1 1 
9'C) . 2 -;^;l/:J<^^;l'^i35 ^ K (> 1 1 

0°C) . hJUx>-4-;<;P:i^x;l.>ry>/r4^- h ( 1 
4 5''C) . ^:t^>-2, 4-v'>^V'>T;^-^ ( 1 3 
2'C) . 2, 6 -S^-Y Vv-T^^- h (> 1 1 

O'C) . >'>*-7- h ';;l/TH2 hx h 'JJU. hy^^^Jb^::^ 
:7:t:-h ( 1 4 5°C) . h y:/5=-;l'.'^X:? ^ > ( 1 1 7 

. h y:/5^';>(l 8 O^C). 1, 2. 
D-^>He> (1 1 O'C) , 2. 2. 2-hU^PPx5^ 
U>^pn.-fs-^y h (> 1 1 0=C) . 2. 2, 2 - h 
';^uax^u>^'^>ju-h (>l 10 , 2. 
4. 6- h yi^pat-y ^t>> (>i 1 OX) . a. 
a. Of- b y t>pn h;i'X> ( 1 0 9 X). v^j^vv 
)Vt^:^y h(2 50'C), hyx^'uvhyr^^ 

(129'C). h yx5^/l.^3=r> h y ;0-"^h^^>^U- h 

oil OX), h yx5^;l.7hx^^yr•fex--^ ( 1 0 
5X) . hyH'yr^5^;l'^^x:7:c-^^ (1 5 OX) . h 
y >r vy5J^;i't^'5^> (109X) . h y-r v:7•ptv^s^^ 

:^:7^> Ol 05X) , 1. 2. 4 - h y y h^^^v--^ 

>if> (> 1 1 OX) . 3 - ( h yy h:^^i/i^y;u) y 

Pt*;Uy:^^y b-h(> 1 OOX), 2, 4, 6-hy 

y^^ur-fe h::?^y>(i05x). h y:t^7^jur 5 

>(163X). VV:^^^)\^^>7.V ^ly {lAl 

X) . h y-7 3.x;i.;^x:7x-f h (2 1 OX) . h y ;^ 
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(2 -T5 -^x5^;V) > (> 1 1 OX) . hyx 

(2 -x5^;u-s^->;i.) r ^> (> 1 1 OX) , hy;^ 
(2 -x^;u--v^i/;u) N y^ y f--- h (> 1 1 0 

X). h y;^ [2-C2-^ h + ^-x T 
^>(162X). hyx(N. N-7^h^^^U>) 

3^;^?^>Kh yr^ h yx ( F y^^ji^v-y^u) 
xr^^^ h (> 1 1 OX) . ■^>^;Ud<yx^i>>>/;u 

h xx;l/x — (2 6 0 

X). ?i<y 5h+^'b>y;i^t'^>'ty:j-u- h (>15 

10 OX). trxjU-ot^Jl/^n^-/ K ( 1 0 OX) . 1- 
t:'x;U>f ^ ^^y--;U^ ex;l"^^U-h ( 1 3 6 X) 

j. ( 1 4 (12 5 

X) . r^±y ^vy^yy (> i i ox) . r■fe:^y 

a?^>(168X). 4 -ri2 h^t^- 2 -r'fe:^>^:f 
> (> 1 1 OX) . 4 -T-fe^>iU-b':7xXjU (> 1 1 
OX). 1 -T-fe^;!/^ 5 ^^y*-;!/ (> 1 1 OX) . 3 

-r^z^)V=^^y (> 1 1 OX) . r ^ y (> 

1 1 OX) . r ^y K> (> 1 1 OX) . T'rx> (> 

20 1 1 OX) . r-^ h-Y> (> 1 1 OX) . r ^^T-fe h 
Txy K (> 1 1 OX) . Kr-fe by xy> <> i 
1 OX) . r5 y-<>^/:7xy> (> 1 1 OX) . 

-^•<>y^ry-;i. (> 1 1 OX) . 3-ray-2- 

ix^P-v^-feV- 1 -:t> (> 1 1 OX) ^i^^^Cf 6tl 

S 1 ^Cfjk'to 
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